Background: Fractures of the distal third of the tibia are mostly associated with a fibular fracture that often requires fixation. The preferred treatment of distal tibial fracture is the minimally invasive percutaneous plate osteosynthesis (MIPPO) procedure. However, there are no clear cut guidelines on fixation of the fibular fracture and currently most orthopedic surgeons use a plate osteosynthesis for the fibula as well. A common complication associated with dual plating is an increased chance of soft tissue necrosis, infection, and in some cases resulting in an exposed implant. We conducted a prospective study to analyze the results of fractures of the distal in both leg bones managed by the MIPPO procedure for tibial fractures and a rush nail for fibular fractures.
Introduction
F racture of the distal tibia accounts for 7 to 9% of lower extremity fractures, with the fibula fractured in about 85% of these cases (1) (2) (3) (4) . The fracture of the distal tibia occurs by either a low energy mechanism like rotational strain or a high energy mechanism like road traffic accidents or a fall from heights (4) . The management of the distal tibia and fibula fracture is decided based on amount of swelling, blisters, and open wounds. The closed distal tibia and fibula fracture without excessive swelling, blistering, and compound injures are treated with dual plating with a locking plate through MIPPO in the tibia fracture and plating for the fibula fracture through the posterolateral approach. There is a high rate of superficial wound infection, wound dehiscence, implant exposure, and delayed or nonunion in patients treated with dual plating in these fractures (5) (6) (7) . Rush nail is a better alternative for )120( fibular fixation because it requires a smaller incision and less soft tissue dissection (8) (9) . It also affords better mechanical stability in osteoporotic bone and has the potential to reduce the incidence of complications (10) . Favorable short term outcomes of rush nailing have been reported in small numbers of patients (8, (11) (12) . We hypothesized that by using AO plating in the distal tibia through MIPPO and rush nail in the fibula fracture, ankle stability can be achieved and complications of dual plating can be avoided in these fractures.
Methods
A prospective study on 30 patients with a fracture of both distal leg bones was conducted in GMC Jammu from November 2012 to May 2014. The inclusion criteria included a fracture of both distal leg bones, patients of any sex who were more than 20 years old, and fractures associated with moderate swelling and no blisters. The fractures with blisters -especially over medial aspect, open wounds, associated talar and calcaneal fracturedwere excluded from the study. Patients' history with mode and mechanism of injury were noted. In the examination the following were noted: swelling of the ankle, blister, open wounds, and neurovascular status. Radiographs of the leg and ankle were taken in AP, lateral and Mortise view. The fractures of the tibial plafond are classified by Reudi-Allgower and AO/OTA classifications. We used the AO classification to classify the tibial plafond fractures. The fractures are classified into extra-articular, partial articular, and articular fractures. Further classifications are type A that includes extra-articular distal tibial fractures; type B that includes partial articular fractures in which a portion of the articular surface remains in continuity with the shaft, and type C with a complete metaphyseal fracture with articular involvement. The patients' general conditions like obesity or history of smoking or alcohol intake and comorbidities like diabetes or neuropathy status were also noted and informed written consent was obtained from all the patients. The treatment plan, cost of operation, hospital stay, and possible complications of the surgery were explained to the patients and attendants in detail. Complications include superficial wound infection, wound dehiscence, implant exposure/failure, delayed or nonunion, ankle instability, and permanent ankle 
Surgical technique
The patients were operated on under spinal/epidural anesthesia. The pre-op antibiotics were given 30 minutes before surgery. The patient was placed supine on a radiolucent table. A bump was placed under the ipsilateral hip to internally rotate the affected limb and to provide easier access to the lateral side of the ankle. A pneumatic tourniquet was applied and inflated after the entire limb was prepared and draped. For fixation of the fibular fracture a small incision starting ~2 cm proximal and extending to the tip of the lateral malleolus was given, after careful dissection of the soft tissue, the tip of the lateral malleolus was exposed and using a 2.7 mm drill bit, a portal was made into the medullary cavity of the distal fragment of the fibula. A rush nail of appropriate size was put initially into the distal fragment only, by doing so we were able to control the distal segment and it was reduced to proximal fragment under C-arm control. Once the fracture was reduced the nail was advanced into the proximal fragment. The fracture was reduced in a closed manner under C-arm control in all the patients and we did not perform a mini open technique for reduction in any case. The size of the rush nail varied upon the medullary cavity and location of the fracture. In the next step, the distal tibial fracture was then approached through the anteromedial incision of 5 cm at the distal part by the MIPPO technique. The fracture was reduced and stabilized with a locking compression plate. Postoperatively, the patient was put on IV antibiotics for three days and then on oral antibiotics for another five days. Stitch removal was done on the twelfth postop day. Isometric and isotonic exercises were started on the first post-operative day. Patients were assessed clinically for wound infection, wound dehiscence, and ankle instability. They were also assessed radiographically for delayed or nonunion and implant failure. Radiographs were taken immediately on postop day and then at 3, 6, 12 and 24 weeks [ Figure  1 ] a and b [ Figure 2 ] a, b and c. Partial weight bearing was started at 6-8 weeks and full weight bearing at 12-14 weeks. The weight bearing status was decided on the basis of clinical and radiological signs of healing.
Results
All the 30 patients (mean age: 42.4; 18 males and 12 females) were available for regular follow up until 6 months. Demographics and data on laterality is given in Table 1 Table 3 ]. There were three patients with diabetes and so they were started on insulin injections. Seven patients were smokers and were encouraged to either cut back or stop smoking altogether. There were three patients who developed superficial wound infection at the tibial incision and they were treated with a change of antibiotics after doing a culture sensitivity report. No patient had ankle stiffness or developed deep infection/osteomyelitis or wound dehiscence or any case of ankle instability. All patients started full weight bearing at 12-14 weeks. The average time to union of the tibial plafond was found to be 19 weeks with a range of 16-24 weeks. There was no case of nonunion in our series; however, two cases of delayed union were seen. The average time to union in the fibula was 14 weeks in our study with the shortest being 12 weeks and the longest was 16 weeks. There was no case of delayed union or nonunion in case of fibular fracture in our series. The rest of the postop period was uneventful in all the other patients.
Discussion
Fractures of the tibial plafond constitute about 10% of all lower extremity fractures. The fracture can be caused by low energy rotational forces or high energy axial force. They are often associated with severe, closed soft tissue trauma or open injuries (13) . Different methods of treatment includes plaster cast immobilization, lag screw fixation, ORIF with plates and external fixation with or without limited internal fixation for distal tibial fractures, and ORIF with plates for distal tibial fractures.
The average time to union of the tibia plafond was found to be 19 weeks in our study with a range of 16-24 weeks, superficial wound infection in three (10%) patients and 2 (6.67%) cases of delayed union were reported in our study. Borg et al. studied 21 patients with tibial plafond fractures and noted that the average time to union was 5.44 months, postop infection developed in 14.3% of patients and delayed/non-union in 19% patients (18) . Bahari et al. in 42 patients noted union in 22.4 weeks, postop infection was reported in 7.14% patients and delayed union in 5.3% patients (19) . Redfern et al. studied 20 patients and noted that the average time to union was 23 weeks, postop infection was reported in 5% patients, and no case of non union (20 (14) . A study of 37 patients had encouraging results with a mean Olerud and Molander score (OMS) of 87, a good radiological outcome in 97%, and a low complication rate; with only one case of loss of fixation and two with infection (15).
Appleton et al. noted average union time in fibula fractures of 110.68 days and nonunion in 4 cases ( 5.12%) and delayed union in 5 cases ( 6.41%). The average time to union in the fibula was 14 weeks in our study with the shortest being 12 weeks and the longest being 16 weeks. There was no case of delayed or nonunion in our series.
The use of the dual plating technique has been associated with increased soft tissue complications like local wound infections and wound necrosis, which, in some cases, required free tissue transfer to salvage the limb [ Figure 3 ]. The complication rate following ORIF for fibula in the elderly is up to 40% (15) . Tenny and Wiss evaluated tibial plafond fractures treated with open reduction and plate fixation noting poor results in 50% of the cases with 37% developing deep infection (22) . It is also considerably higher in patients with systemic diseases, particularly diabetes and neuropathy and in those with compromised local soft tissues and those who smoke (16, 17) . In our series there were no local complications pertaining to the fibular fracture, no superficial or deep infection highlighting the importance of using the minimally invasive approach, and using an intramedullary nail. The MIPPO technique avoids much soft tissue dissection and subsequently less chances of local wound complications and bone healing problems. Rush nail is excellent in achieving reduction of the fracture and avoids much soft tissue complications. We have concluded in our study that the use of rush nail in the fibula to achieve stability, and reduction of the distal tibial fracture using the medial buttress plate through the MIPPO technique is a good method in simple, closed fractures of both the distal leg bones [ Figure  4 ]. This technique reduces the chances of local wound complications and bone healing can subsequently improve. 
